formal education in schools with informal learning environments.
Though formal education and informal education are interlocked and complementary with each other, they have totally different features. While formal education is obligatory, pre-planned, class and institution-based, structured, has specific aims, requires less social interaction and is costly; informal education is voluntary, is not class or institution-based, is unplanned and less structured, involves more social interaction and is less costly (Wellington, 1990) .
Informal education is generally considered to be a kind of learning which continues in every part and phase of an individual's life and usually occurs outside a formal educational establishment. Educators in informal education focus on empirical learning which enables people to discover different experiences and learn from experience (Best, 2007) . It is also described as the learning process taking place out of classroom environment such learning can occur through an educational television program, during a travel or a visit to a museum, art gallery, historic site or zoo. Informal environments encourage learning in various ways which usually do not exist in traditional classroom environments. Informal environments can meet the needs of students by offering different learning styles and allow each student to learn at their own speed (Melber and Abraham, 1999) .
Informal learning environments give students the opportunity to make an individual relationship with real objects and by this way improve the comprehension and retention of the information gained by providing new perspectives, attitudes and values. There are numerous examples of informal learning environments such as television, radio, newspapers, magazines, internet; sport centers, science centers, science and technology museums, natural history museums, zoos, botanic parks, timberlands, libraries, aquariums, outdoor laboratories, natural centers (caves, lakes, rivers, coastal areas etc.), camps and houses (Davies, 1997; Hannu, 1993; Kelly, 2000; Martin, 2004; Pedretti, 2004) .
Among the above-listed learning environments, probably the most important one is the science center since it is one of those unique institutions offering a combination of science, technology and training. Today developments in science and technology are increasing rapidly and young people need to gain both understanding and practical skills in order to become the workforce of tomorrow. Science centers contribute to science education and vocational training by building a bridge between science and education and technology and education.
In this context, it is very important to raise awareness of authorized bodies, institutions and science teachers on this issue and to light the way for the efforts to establish new science and technology museums by proving the positive effects of the science centers on students' interest in science and on their academic achievement.
AIM OF THE RESEARCH
This study was carried out in order to answer the question, "Does visiting the exhibitions and participating in the activities carried out in Feza Gürsey Science Center (FGBM) in Ankara affect the interest of the second level students of primary education in science and their academic achievements?" In this context, the sub-problems of the research are as follows; a) Do the exhibitions and activities carried out in science centers affect the 8 th grade students' interest in science?
b) Do the exhibitions and activities carried out in science centers affect the 8 th grade students' academic achievement? c) Is there a significant relation between interest levels for science and academic achievement of the 8 th grade students who visit science centers?
METHODOLOGY

Research Model
The "Single Group Preliminary Test-Final Test Model" was used in the research. Both pre-test (preliminary test) and post-test (final test) measurements are made in this model (Karasar, 2000) . A control group was not formed because the independent variable is "the visits to the science centers" and that the academic achievement tests and interest scales which were prepared in order to examine the effects of the independent variable on the dependent variables (interest and academic achievement) are limited to the exhibitions and activities in FGBM.
Participants
Thirty one 8 th grade students who were chosen randomly from primary schools participated in the research carried out in FGBM in November 2005. 2 guides, 3 teachers and 1 researcher accompanied the participant students.
Learning Environment
After Ankara Major City Municipality signed an agreement with authorities of Ontario Science Centre (OSC) in 1992 construction of the first science center of Turkey begun. A total of 48 experiment packs worth of US$ 2,300,000 were purchased. The selection of experiments and exhibition units was done according to the Turkish curriculum in cooperation with universities and the museum during the process of establishment of the science center. The recommendation of the Ministry of Education about the science center to the primary school and secondary school students on 25 th January 1995 shows that how the selection fits.
The name of foremost physicist of Turkey and the world, Feza Gursey, who died in 1992, was given to the science center. Feza Gursey Science Center was put into service on 23rd April 1993 with the assistance of Ankara Major City Municipality.
More than 1.2 million people visited the science center between 1994 and 2005. In this center which has 1000 m 2 experimental area and 2000 m 2 total area, 7 personnel and 10 to 20 (it changes) guide works. The guides working in the science center whether part time or full time are young people graduated from the university or under graduation in the physics, chemistry, biology, science teaching, astronomy, mathematics, computer and geology departments of the universities. The science center working with appointment system gives free service to the students of Ankara city center and districts. Ankara Major City Municipality also provides free transportation to the schools that come to science center.
FGSC serves for the aim of introducing, pleasing and comprehending the basic principles of science by doing experiments and especially in an entertaining environment helping students to understand and apply what they learn theoretically in science lessons. Because of this, each unit designed in an appropriate form to let visitors do the experiment and observe individually.
Data Collection
The "Interest scale" and "Academic achievement test" which were prepared within the framework of the exhibitions and the test mechanisms selected from FGBM were used in order to determine to the extent which "visiting science centers" affect the primary education second-level students' interest in science and their academic achievement.
Interest Scale
The interest scale covering the exhibitions and test mechanisms in FGBM included expressions to determine the students' levels of interest in science, thus, it was considered to be acceptable for this research Items on the scale consisted of a total of 20 elements, 12 of which are positive and 8 are negative on a 5-point Likert Type scale. In the validity study of the interest scale which was prepared within the framework of the exhibitions and the test mechanisms in FGBM and which was given to 112 students, the scope and structural validity of the interest scale was examined.
There were 10 titles under the scale: Static Electricity, Generator and Dynamo, Characteristics and Use of Liquid Nitrogen, Circulatory System and the Effect of Smoking on the Lungs, Pressure, Characteristics of Materials, Characteristics of Sound, Movement, Microscopes, and Other (X rays, reflex etc.). It was observed that for all the items on the scale the item-total correlations ranged between 0.30 and 0.49 and the t values were significant. Regarding the reliability of the scale, Cronbach Alfa reliability coefficient was found to be 0.83 (α = 0.83). The Kaiser-Mayer-Olkin (KMO) value and Barlett value of the interest scale was found to be 0.763 and 604.192, respectively; and the common factor variances of the items of the scale was found to range between 0.370 and 0.694. When the analysis results of the main components of the items on the scale were examined, it was concluded that the factorload values gathered on the first factor and the factorload values of 20 scale items was minimum 0.402 (Bozdoğan, 2007) . Some of the scale items was;
Attending conference about the importance of electricity in our lives is boring.
I am not interested in documentaries on how the big passenger carrying balloons can fly. I want to see the plasma state of an object etc.
Academic Success Test
An ample number of questions were determined which covered the same subjects with the exhibitions and test mechanisms offered by FGBM; the appropriateness of these questions for the level of students was decided after taking the opinions of the experts and the museum authorities. The pre-application of those questions was given to 111 primary school students not in the experimental group. As a consequence of the statistical analysis, the average differentiation capacity of the items of the preliminary test and the final test was found to be (D (avr) ) 0.437 and 0.416, and difficulty levels of these tests were (P (avr) ) 0.409 and 0.447, respectively. KR-20 the reliability coefficient was 0.78 and 0.75, respectively. As the preliminary and final academic achievement tests -which were prepared in relation to the materials in FGBMwere different from each other, the Pearson Correlation technique was used to identify the relationship between those tests. A high level positive and significant relationship was found between the preliminary and final tests of academic achievement (r = 740, p< .01) (Bozdoğan, 2007 One feature of the incredible and seemingly ever increasing advance of science and technology is a sense of unease amongst some of the general population about sciences potential to change our lives, in sometimes unpredictable and alarming ways. Public understanding of science and ability to engage in debates about science is part of what is referred to as 'scientific literacy', which according to much recent literature, is of increasing concern worldwide (Carson, 1998; Laugksch, 2000) . The term 'scientific literacy' actually represents a diversity of views, but a common theme in the literature is that of being 'learned' or knowledgeable about some science content, and being able to critique scientific debates.
According to Laugksch (2000) a scientifically literate person does not accept opinion about a contentious scientific matter uncritically. Rather, he or she wants to see logic or evidence for any stance taken on the issue (Miller, 2000) . Some authors argue that the success or otherwise of a science education system can be evaluated by reference to the literacy of the citizens (Preece & Baxter, 2000; Yates & Chandler, 2000) .
Implementation
Following discussions with officers at FGBM, the schools which had booked a museum visit were listed and then, a primary school was selected randomly for the experimental study. After meeting the staff of the selected school, 31 8th grade primary students were chosen for the experimental group of the visit to be arranged. Prior to the visit, the school was re-visited and the interest scale and academic achievement preliminary tests were given to the students of the experimental group on the school premises under the supervision of school staff.
During the visit to FGBM the students, accompanied by guides, were introduced to various exhibitions and carried out the activities individually. The exhibitions and activities included an electricity show, a plasma ball, a black hole model, a hot-air balloon, singing bowls, Bernoulli blower and dynamo etc.
The final tests were applied in the week following the school visit. During the week of the visit, the 8th grade students were learning at school the subjects under "Genetics" and this topic was not included in the exhibitions and activities at FGBM. Almost 5 weeks later, the retention tests were given the students in the experimental group.
Analysis of the Data
Within the general framework of the study, Descriptive Statistics, One-Way ANNOVA, and Simple Linear Regression Analyses were utilized for the necessary statistical analyze of the collected data of the sub problems. The numerical data was converted into tables and interpreted. Whether there was a significant difference between the independent variables was tested at α = .05 level.
FINDINGS Findings Regarding the Interest Scale Scores of the 8th Grade Experimental Group students
The overall distribution of the science interest of the students, who visited FGBM exhibitions and participated in the activities in the centre, and the variation of this distribution as to classes are as follows;
The arithmetic average and standard deviation values related to the total scores of the preliminary and final interest tests and retention test of the 8th grade experimental group are given in Table 1 .
When Table 1 is examined; arithmetic average of the 8th grade students' total scores of interest preliminary test (carried out before the practice study in FGBM) was found to be ( =69.48), arithmetic average of total scores of final test was calculated as ( =83.32), arithmetic average of total scores of retention test was found as ( =75.03). An increase of almost 14 points can be seen between the average preliminary test scores and average final test scores of the students participating in the research. Single-factor variance analysis (ANOVA) was carried out for the reiterative measurements related to whether the preliminary interest test, final interest test and retentiveness test scores of the students was different and the results are given in Table 2 .
When Table 2 is examined, it was observed that there was a significant difference in favor of final test between the preliminary interest test and final test total scores of the experimental group of 8th grade students and also in favor of the retention test between the preliminary interest test and retention test [F(2-60)= 22.778, p<.05]. It is seen that the effect size of this difference is ŋ=0.99. These findings demonstrate that the implementation practices carried out in FGBM had a considerable effect on increasing the interest of the students in scientific subjects. The Interest scores of the students decreased slightly in the retention test when compared to the final test. However, the existence of a significant difference between the preliminary test and retention test interest scores shows that the students' interest in science is maintained.
Findings Regarding the Academic Achievement Scores of 8th Grade Students Constituting the Experimental Group
The general distribution of the academic achievement of the students who visited FGBM and participated in the practice studies, the variation in these distributions according to the classes is given below.
The arithmetic average and standard deviation values related to the total scores taken by the 8th grade students in the experimental from preliminary and final academic achievement tests and retention test are given in Table 3 .
When Table 3 is examined; arithmetic average of the 8th grade students' total scores of preliminary test for academic achievement applied before the implementation in FGBM was calculated as ( =6.25), arithmetic average of total scores of final test was calculated as ( =9.38) and the arithmetic average of total scores of retention test was calculated as ( =9.77). An increase of almost 3 points was observed between the average preliminary test scores and the average final test scores of the 8th grade students participating in the research.
Single-factor variance analysis (ANOVA) was carried out for the reiterative measurements related to whether the preliminary and final academic achievement tests and retention test scores of the 8th grade students were different; and the results are given in Table 4 .
In Table 4 , it can be seen that there was a significant difference between the total scores of preliminary academic achievement test and the final test in favor of the final test and between the preliminary academic achievement test and the retention test in favor of the retention test [F (2-60) = 25.09, p<.05]. It is seen that the effect size of this difference is ŋ=0.97. These findings show that the implementation practices carried out in FGBM increased the academic achievement of the students. In addition, existence of a significant difference between the preliminary test and retention test academic achievement scores shows that students sustain their academic achievement.
Findings regarding Predicting the Interest Scores of the 8th Grade Students Composing the Experimental Group
Simple regression analysis results supporting the prediction of the interest scores of the 8 th grade students composing the experimental group are given in Table 5 .
According to the results in Table 3 in which the relationship with the academic success scores were examined in order to predict the 8 th grade students' interest scores, it is seen that academic success has not been a significant predictor of the students' interest scores (R = 0.126, R2 = 0.016, F(1-29) = 0.469, p >.05).
As a result of the research, it can be stated that the tools and the activities carried out in FGBM have a considerable effect on the increase of the interest of experimental student group in science and of their academic achievement. Guisasola, Morentin, and Zuza (2005) found that the school visits to museums affect the students' future opinions, understanding of the concepts of science and their attitudes towards science. The authors commented that combining the educational materials in museums with the education in the school during the training and education process in the museums provides a wider and better science education for the students. In the study they carried out, Jarvis and Pell (2005) found that there was progress in the student attitudes towards science and astronomy. Bowker (2004) stated that associating such kinds of education activities providing cognitive, affective and social learning opportunities for the students with the topics to be taught in the school curriculum will serve as a catalyst in helping the children to understand those topics better. Fadigan and Hammrich (2004) suggested that museum visits should be disseminated as they play an important and positive role in students' education and career development. In their research, Tenenbaum et al. (2004) stated that after visiting exhibitions and participating in activities in science museums student attitudes towards science are affected in a positive way. In particular, several authors commented that combining the curricula of the school and the museums educational program is effective in facilitating the students' acquisition of more accurate information and improves their ability to comprehend the concepts related to various topics. Pace and Tesi (2004) proposed that field excursions have long-term effects in terms of students' acquiring educational and social experiences. This is supported by Falk and Adelman (2003) , who reported a positive development in knowledge and attitude of individuals after visiting informal science education institutions such as science centers, zoos, aquariums and natural history museums. Gerber et al. (2001) determined in their research that students gained more scientific thinking skills in rich informal learning environments. Henriksen and Jorde (2001) discovered that students not only reinforced prior knowledge after a museum visit but also learned the concepts they have met for the first time in the informal museum environment. According to Paris et al. (1998) , out-of-school activities can provide a certain level of increase in students' interest in science and can facilitate development in students' problem solving skills.
CONCLUSION
The conclusions of this current research are parallel with the results found in the literature review, given above. In this research in Turkey that following the visits to FGBM (or a science centre) has resulted in an increase in primary education students' interest in science and an improvement in their academic achievement. It is considered that this increase is due to the following; that the activities in FGBM were appropriate to the level of the students, the guides were experts and able to help the students (or respond to their questions), and finally, that the students were able to individually participate in each activity in the science centre.
In the framework of the experimental study carried out in FGBM, the relationship between the academic achievement scores and interest scores was examined for predicting the interest scores of the experimental group of 8 th grade students. It can be seen that academic achievement is not a significant predictor of the students' interest scores. The reasons for this is thought to stem from the facts that the visits were carried out in a single session of 1.5 hours, that the visits were not repeated in the long term and that there are differences in the internal motivations of the students.
The need for visits to informal education centers to be carried out on a regular and long term basis is supported in the literature. Lukas and Ross (2005) commented that random visits to the zoos did not change the knowledge levels and attitudes of the visitors and thus these kinds of visits do not have any educational function. Pace and Tesi (2004) showed in their study that field excursions do have long term effects on students' acquisition of educational and social experiences, thus, at least one annual field excursion associated with the school curriculum will give the students the opportunity to learn through social interaction out of the class. Knapp (2000) pointed out that long term field excursion practices have important effects on students' cognitive and affective domains. Rapp (2005) determined in his study that long term and renewed museum excursions contributed to students' learning and comprehension.
Students' interest in science and the acquisition of a positive attitude towards it is of great importance for career selection in individual terms and for the development of the country in social terms. Science centers have a very important function in increasing the students' interest in science and scientific subjects and, in promoting their academic achievement. In this context, taking the learning theories and teaching methods into consideration, museum training programs associated with primary education curriculum should be developed, their effects on students' cognitive, affective and psychomotor attitudes should be examined and their practicability should be researched. Furthermore, schools should be able to have the opportunity of visiting sciences centre on a regular and repeated basis.
Furthermore, the importance of these regular visits should be understood particularly by the students' families and teachers and the children themselves. In order for the student's to fully benefit from the visit program, trainee teachers and teachers should be involved in the visit preparation, the planning of the visit and the post visit assessment. Trainee teachers should be given lectures at undergraduate level. Trainee teachers should be made aware of the importance of the visits to science centers and it should form part of their training. Professional teachers should be informed via in-service training courses run by education institutions, and the museum staff. Brochures can be created to inform students' families about science centers and to ensure their participation; these centers should be advertised in visual and written media. Finally, various social activities can be arranged in museums for teachers, trainee teachers and the families of primary age children.
Since it is recognized that visits to science centers has an important effect on the development of the students' cognitive, affective and psychomotor characteristics further research is necessary. Existing studies involving connection between science centers and science education should be examined. Also further work is necessary in the preparation and application of effective scales to be used in this field and they should be used in the curricula to be prepared. Level of interest in science, and their increase in academic achievement, of school visits and the relevance of the science centers exhibitions and activities.
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